The aim of this study was to model the components of rhythmic function in a case (H.J.) of acquired rhythmic disturbance. H.J. is a right-handed, amateur male musician who acquired arrhythmia in the context of a global amusia after sustaining a right temporoparietal infarct. His rhythmic disturbance was analysed in relation to three independent components using an autoregressive extension of Wing and Kristofferson's model of rhythmic timing. This revealed preserved error-correction and motor implementation capacities, but a gross disturbance of H.J.'s central timing system ("cognitive clock"). It rendered him unable to generate a steady pulse, prevented adequate discrimination and reproduction of novel metrical rhythms, and partly contributed to bi-manual co-ordination difficulties in his instrumental performance. The findings are considered in relation to the essential components of the cognitive architecture of rhythmic function, and their respective cerebral lateralisation and localisation. Overall, the data suggested that the functioning of the right temporal auditory cortex is fundamental to 'keeping the beat' in music. The approach is presented as a new paradigm for future neuropsychological research examining rhythmic disturbances.
Introduction
A disturbance of rhythmic sense (arrhythmia) has been frequently reported in the amusia case literature. This literature examines the skills of musicians following acquired brain injury (for a review see [2, 60, 61] ). A range of rhythmic deficits has been described, including the inability to reproduce rhythmic patterns or to discriminate between them, and the inability to perform music rhythmically, or to keep time to music, including dancing in time. These deficits may occur in combination with other musical deficits, such as impaired vocal and instrumental skills [2, 3] .
Despite the frequent co-occurrence of melodic and rhythmic impairments, systems responsible for their processing are thought to be relatively independent. Isolated deficits of 'amelodia' and arrhythmia have been reported in the amusia literature for perceptual, productive, and musical reading tasks [4, 13, 30, 37, 38, [40] [41] [42] 62] . Separate cognitive representations of melody and rhythm have also been proposed in the developmental [62, 63] and normal adult literature [43, 60, 62] , supporting the general applicability of this distinction. * Corresponding author. Tel.: +61-3-8344-7391; fax: +61-3-9347-6618. E-mail address: s.wilson@psych.unimelb.edu.au (S.J. Wilson).
Taking this approach one step further, Peretz and co-workers [25, 37, 43] argued that rhythmic and metric organisation can be differentially impaired in brain damaged patients, supporting the relative independence of functions of the rhythmic system. In terms of cerebral lateralisation, Peretz and Morais [43] suggested that metric organisation may be ascribed to the right hemisphere, whilst smaller rhythmic groupings are encoded by the left hemisphere. This notion is consistent with research findings from normal subjects [12,18,52] and brain-damaged patients [11, 30, 44] , as well as data supporting left hemispheric specialisation of temporal processing relevant to speech perception [33, 34, 51, 54] . Neuropsychological studies of groups of patients, however, have generally shown more variable lateralisation effects, particularly in recent research [25, 36, 46] . Moreover, as noted by Penhune et al. [36] , temporal processing relevant to speech perception has been typically evaluated within a brief time frame (2-50 ms) in comparison to the temporal processing of musical rhythms (period of seconds), making it difficult to generalise across task effects [36] .
Apart from the observed dissociation of rhythmic and metric organisation, few studies have examined the cognitive architecture of rhythmic function based on a detailed analysis of acquired rhythmic disturbance. The use of theoretical models of the functioning of the rhythmic system 0028-3932/02/$ -see front matter © 2002 Elsevier Science Ltd. All rights reserved. PII: S 0 0 2 8 -3 9 3 2 ( 0 1 ) 0 0 1 9 8 -1
